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The Poisonous Astragali 
Frank P. Mathews, D.V.M. 
Alpine, Texas 
T HE. TOXICITY of one or more of the 
. Astragali was observed by the Span-
iards durir:J.g their exploration of the 
Southwest in the sixteenth century. They 
observed peculiar nervous disturbances 
in their horses which they attributed to 
the grazing. of certain plants and their 
designation of "loco" for members of this 
genus is still employed to designate all 
the plants in the Astragalus and Oxytro-
pis genera which possess this . peculiarity. 
With the toxicity of a larg~ group of re-
lated plants well established it appears 
remarkable that so many years would 
pass before the toxicity of a second group 
of Astragali, the vetches, wo.uld be recog-
nized and a new disease entity established. 
Locoism is characterized by motor and 
sensory nerve involvement, whereas, in 
yetch poisoning the motor and respira-
tory nerves are involved, but the sensory -
nerves are not. The use of the word 
vetch to designate this .group of Astragali 
, may not meet with the approval of some 
botanists. However, the use of the word 
to designate some members of the group 
has become well established, therefore, 
it is employed at this time. 
A large number of loco plants occur in 
the western part of the United States, the 
most important of which are the follow-
ing: Astragalus mollissimus, A. earlei; 
A. wootoni, A. lentiginosus, A. diphysis, 
and A. nothoxys. Two species of Oxytro-
pis, O. la'mbertii and o. saximontana 
should be included in this discussion as 
they evidently contain the same toxic 
principle. For a review .of the literature 
on locoism see publications by Marsh (1) 
and Mathews (2). 
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Locoism is a disease produced by the 
cumulative effect of the alkaloid locoine 
and is not due to the toxic effects ofselen-
ium as is sometimes stated in recent lit-
erature. The causative plant must be 
grazed forconsidera ble time before the 
symptoms of intoxication will appear. In 
the experimental study of the toxic effects 
of A. earlei and A. wootoni upon cattle, at 
the Loco Weed Laboratory of the Texas 
Agricultural Experiment Station, a feed-
ing period of 60 days with an average 
consumption of 90 per cent of the body 
weight of the animal was required to pro-
duce well recognized symptoms of loco-
ism. For a lethal dose a feeding period 
Of 98 days with an average consumption 
of 320 per cent of the b.ody weight was 
required. For sheep and goats thefigtlres 
were about ·the same but the horse was 
found to be much more susceptible. In 
horses a' feeding period of 49 days with 
an average consumption of 30 per cent of 
the body weight of the arrnv.al was suf{i-
cient to produce death. Range observa-
tions have shown ,that the experimental 
results correspond very closely to range 
conditions where grazing the plant for a 
period of 6 to 8 weeks is require'd. before 
well recognized symptoms will appear. 
An additional period of 4 to 6 weeks is 
required before fatal results occur. There-
fore, the locoes are a group of plants 
which give ample warning of theulti-
mate outcome and thus sufficient time 
for the owner to instigate combative meas-
ures. 
The Loco Weed Laboratory attempted 
to determine the reason for animals graz-
ing loco, since it is evident that they 
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possess a natural distaste for all such 
'plants. In a series of experiments supple-
mentary rations were enriched with the 
following: vitamins A, B, and C, carbo-
hydrates in the form of blackstrap mo-
lasses, protein in the form of alfalfa leaf 
meal and cottonseed meal and minerals 
in the form of steamed bone meal. The 
experiments were conducted under range 
conditions and without exception the vari-
ous rations failed to supply any substance 
which prevented the cattle from grazing 
A. earlei. The answer to this question 
evidently rests in the search for green 
feed. At first the plant is grazed in mod-
erate amounts and then more extensively 
as the taste for the plant is acquired. 
Eventually it becomes a habit and the ani-
mal searches for and eats little or nothing 
but loco. 
Fig. 1. Small specimen of A. eadeiin bloom. 
The manifestations of locoism are the 
same regardless of the plant species. How-
ever, the symptoms observed in the horse, 
ox, sheep and goat are not identical. In 
cattle the first manifestations of the dis-
ease: the head is carried a little low-
er than normal; a peculiar, vacant stare 
which is eVIdently due to a distor~ed 
vision, and a slight locomotor ataxia. 
As the disease progresses there is a 
constant loss of weight and the inco-
ordination and distorted vision become 
quite pronounced. In the late stages of 
the disease, palsy of the head and difficult 
prehension of food and water are observed. 
Animals thus affected frequently stand 
by the water trough with the mouth about 
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6 inches above the water and go through 
all the motions of drinking. The handling 
of such animals is a difficult problem. 
Abortion, conjunctivitis and keratitis 
may also occur. 
In goats, the first evidence· of the dis-
ease is a weakness of the hind legs which 
is not observed in the unmolested animal 
but it quite noticeable when a quick, for-
ward movement is attempted. The nerve 
involvement progresses slowly from the 
posterior to the anterior extremities. 
There is paresis followed by paralysis of 
the hind legs with the same chain of events 
later occurring in the fore legs. Palsy 
of the head and twitching of the eye ball 
precedes opisthotonos which is a mani~ 
festation of the terminal stage of the dis-
ease. 
In the horse the period between the 
early and the late stage of the disease is 
a matter of about 2 weeks. The first evi-
dence of intoxication is a listless attitude 
which is easily changed to frenzied rear-
ing and plunging when the animal is 
startled by a slight movement" such as 
the movement of the hand or the darting 
of a bird into its line of vision. Extreme 
locomotor ataxia, inability to grasp food, 
paralysis and death may occur in as short 
a time as 2 weeks. 
In sheep, extreme cerebral depression 
predominates the picture until a critical 
stage. of the disease is characterized by 
locomotor ataxia, and inability to grasp 
food and drink water. 
There is little of diagnostic importance 
in the gross pathology of locoism. " J!p cat-
tle there is a faulty shedding of the\ hair 
especially over the spinal column \ and 
stubby horns, if any are present, are 
found on grown animals that have grazed 
the plant during the first year of life. 
Upon autopsy the generalized edema of 
emaciation is found throughout the car-
cass. This condition gives the porous 
bones of the head a water-logged appear-
ance. Ulceration of the abomasum, es-
pecially around the pyloric orifice, is a 
constant finding. In pregnant cattle ex-
tensive edema of the fetal membranes 
and an enormous amount of amniotic 
fluid sometimes produces a distention of 
the abdomen. 
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Microscopically, edematous vacuola-
tion of the nerve cells of the brain is a 
constant finding in animals which are kill-
ed for autopsy in an advanced stage of 
the disease. However, this is neither a 
specific nor permanent lesion as it is not 
found in the brains of animals which 
have made a partial recovery but are still 
showing symptoms of the disease. The 
specific lesions of locoism appear to be a 
degeneration of the cells of Golgi char-
acterized by eosinophilic properties and 
later fragmentation with an eventual ly-
sis of the fragments. A small hyaline body 
which takes an intense eosin stain is fre-
quently found as a residue of the original 
cell. 
Control and Treatment 
In areas of light infestation, grubbing 
the plant is a practical procedure but in 
many cases the infestation is so great that 
the removal of the plant from an entire 
ranch by grubbing can not be considered. 
Under such conditions the only alterna-
tive is to select a pasture with the least 
Fig. 2. First evidence of difficult prehension 
of food. 
infestation, grub the plant and then use 
this pasture for the maintenance of such 
animals as have acquired a taste for the 
plant. At this time the use of the modern 
"weed killers" offers little hope for an 
effective method of combating this prob-
lem. 
Nothing has been found of value in the 
treatment of locoism except the preven-
tion of further access to the plant. This 
must be accomplished by providing loco-
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free pastures in which affected animals 
can be placed or better still by provid-
ing nutritious food in an inclosure. The 
early symptoms of locoism are easily 
detected and when further access to the 
Fig. 3. Paralysis of the hind legs. 
plant is prevented, cattle, sheep and goats 
will make a complete recovery. Recovered 
animals can be grazed on loco-infested 
pastures as long as adequate green feed 
is available, but they will be the first to 
start grazing the plant as soon as other 
green feed becomes exhausted. In the 
case of the horse, recovery from even a 
light attack of the disease is more appar-
ent than real, as an animal may appear 
normal while being handled only to de-
velop nervous disturbances under the 
stress of exacting work. 
The toxicity of the vetches, unlike that 
of the locoes which are toxic when and 
wherever found, is quite variable. This 
fact probably explains some of the con-
tradictory information which is found in 
the literature on the toxicity of this group 
of Astragali. This group appears to have 
been placed under suspicion for the first 
time in the early part of the twentieth 
century when sheep and cattle losses in 
Wyoming, which were attributed to the 
grazing of A. bisulcatus (two-grooved 
milk vetch), were called to the attention 
of Beath and Lehnert (3). Extracts of this 
plant were found to be toxic for rabbits 
but not for sheep. The extensive grazing 
of A . compestris by sheep on an experi-
mental plot failed to produce toxic ef-
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fects according to Beath, Draize and Epp-
son (4). Bruce (5) demonstrated the 
toxicity of A. compestris by experimental 
feeding to sheep and Newson et al. (6) 
found that the feeding of A. hylophilus 
produced toxic effects in both sheep and 
cattle. (A. compestris and hylophilus are 
probably the same plant which Muencher 
(7) lists as A. convallarius, timber milk 
vetch) . 
Bruce observed both respiratory 
and motor nerve involvement in sheep. 
Newsom et al. observed an increased res-
piration, increased heart action and col-
lapse in sheep after they were subjected 
to forced exercise. The Colorado investi-
gators also observed a chronic form of 
the disease in cattle characterized by 
motor nerve involvement. Marsh (8) 
considered A. tetrapterus and A. sabulo-
sis as members of this group, as extensive 
grazing of the plants on the ranges pro-
duced toxic effects which were not those 
of locoism. In 1940, Mathews (9) publish-
ed the results of his first investigations on 
the toxicity of A. emory anus (red-stem-
med peavine) for cattle, sheep and goats. 
The status of this plant as a forage crop 
was subject to considerable controversy 
among the ranchers of west Texas prior 
to this time. Ranchers in the Davis Moun-
tains considered this a good forage plant, 
whereas, west of the Davis Mountains 
some ranchers had recognized this as a 
poisonous plant from the early days of 
the ranching industry. The author ob-
served livestock losses which were at-
tributed to the grazing of this plant for 
the first time in 1937 and by experimental 
feeding proved that it was responsible 
for the losses. However, subsequent in-
vestigations demonstrated a marked varia-
tion in the toxicity of the plant for which 
no explanation is available at this time. 
The plant was collected from the igneous 
soil of the Davis Mountains and fed in 
large amounts to sheep and goats without 
producing illness. However, it did pro-
duce a detrimental change in the wool 
and mohair. A siliceous soil in one locality 
yielded 4 crops which were uniformly 
toxic, whereas, the feeding of material 
which was collected from the same type of 
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soil in a different locality did not produce 
toxic effects. Toxicity was demonstrated 
in 2 out of 6 samples of the plant which 
were collected from limestone soils but 
the following year these 2 areas produced 
a crop of the plant which was found to 
possess little or no toxicity. These results 
are in keeping with range observations. 
In some regions the plant is grazed ex-
tensively with no ill effects, while in 
other regions a large crop of the plant 
is always associated with severe losses 
among ruminants. Horses have not been 
observed to graze the plant in sufficient 
amounts to produce ill effects. 
Fig. 4. Opisthotonos in a paralyzed goat. 
In sheep, increased and labored respir-
ation is the first manifestation of the dis-
ease on the ranges but this symptom does 
not occur until the animals have been 
driven. Frequently this condition is not 
suspected by the owner until he attempts 
to round-up a pasture and suddenly finds 
himself in trouble. Persistent driving, 
especially on a hot day, frequently results 
in some mortality from respiratory fail-
ure. As the disease progresses neither 
forced exercise nor high atmospheric tem-
perature is required to elicit this mani-
festation. The animals remain motion-
less, with every inspiration marked by a 
rasping sound that can be heard for a 
distance of from 200 to 300 yards. Loco-
motor ataxia is generally not observed 
at this time but may develop at a later 
date. About 50 per cent of the affected 
animals will make a complete recovery. 
For the remainder, poor physical condi-
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tion, gradual emaciation and persistent 
mortality over a period of months is the 
usual outcome. 
Predominant Symptoms 
In cattle and goats, the predominant 
symptoms are those of motor nerve in-
volvement. Difficult respiration mayor 
may not develop in the late stages of the 
disease. A slight incoordination of the 
hind legs which is not observed until the 
animal has been driven for some dis-
tance is the first evidence of intoxica-
tion. In a more advanced stage of the 
disease the weakness of the hind legs is 
observed when the animal is startled and 
there is a momentary collapse of the sup-
porting muscles causing a slight drop of 
the rear quarters. This position is held 
until the strength is regained and the 
animal is able to move off in a run but 
there is a marked incoordination of the 
hind legs. As the disease progresses the 
inability to move off quickly becomes 
more noticeable and is generally initiat-
ed by a few frog-like hops which event-
ually terminate in a fall due to the ex-
treme ataxia. Knuckling over of the hind 
legs, paralysis, prostration and death fol-
low within a few days unless shelter. 
food and water are provided. Frequent 
urination is generally observed. As there 
is no loss of appetite the provision of 
food and water produces an improvement 
in all cases and recovery in some, al-
though many animals remain unthrifty 
for months and may never regain the 
normal use of the hind legs. Incoordina-
tion to the extent of crossing the hind legs 
while walking has been observed in some 
cases 2 years after the initial attack and 
during which time there had been no 
further grazing of the plant. 
N either gross nor microscopic lesions 
were found in either the central nervous 
system or the peripherial nerves. 
This plant makes a rapid growth, reach-
ing maturity within 2 to 3 months. As it 
approaches maturity it becomes less pala-
table and loses much of its toxicity, thus 
the period required for control measures 
is relatively short. As a rule the distri-
bution is spotty and pastures are at hand 
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in which little or none of it can be found. 
The movement of livestock into these pas-
tures will constitute adequate control. 
No specific treatment of the affected ani-
mal can be suggested. 
Characteristics of locoism and vetch poi-
soning: 
Loco Vetch 
Sensory nerves Involved Not involved 
Respiratory nerves Not involved Involved 
Motor nerves Involved Involved 
Toxicity Constant Variable 
Stable Unstable 
Toxic principle Cumulative Not cumulative 
Alkaloid Not determined 
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The marvelous capacity of the digestive 
organs of the cow to elaborate a high 
quality of fats, carbohydrates and pro-
teins from crude and relatively inexpen-
sive raw materials, and to add to them 
various vitamins of her own manufac-
ture, accounts for her primary importance 
in agriculture and in the nation's food 
economy. The highly complex digestive 
system of the cow owes much of its effec-
tiveness to the simplest of organisms-
bacteria-which in the field of synthesiza-
tion, can accomplish that which none of 
the higher animals can duplicate. 
A study of breeding records at the 
United States Department of Agriculture 
Range Livestock Experiment Station at 
Miles City, Mont., shows that, over an 
IS-year period, the lowest percentage of 
calf crop occurred in 4-year-old cows and 
the highest in cows 9 years of age. 
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